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Abstract
Strain, Amber Chauncey. PhD. The University of Memphis. August 2014. Emotion
regulation to facilitate the process and products of learning in online learning
environments. Major Professor: Arthur Graesser, PhD.
Emotional experiences occur often during online learning and need to be
successfully regulated. In this dissertation, three interventions were tested to gauge their
effects on engagement and performance. These interventions used or combined elements
of cognitive reappraisal and situated context construction. Ethnically diverse adult
learners ranging from 18 to 68 years of age (N = 209) used one of these strategies or no
strategy (control) in an online learning environment. It was predicted that participants
who used these interventions would experience more engagement and higher learning
outcomes than a control condition. It was also predicted that the combined use of
reappraisal and situated context construction interventions would yield additive or
multiplicative effects on engagement and learning, compared to the use of only one type
of intervention. Engagement and learning outcomes were measured throughout the
experiment. Participants who used reappraisal generally reported more engagement and
achieved higher learning outcomes than controls. Participants who used situated context
strategy experienced more engagement, but did not achieve significantly higher learning
outcomes. Learners who used a combination of reappraisal and situated context
construction strategies experienced an additive increase in engagement and learning,
compared to learners who used reappraisal or situated context strategies only.
Implications of these findings are discussed for improving online pedagogies in order to
help learners be more engaged and achieve better learning outcomes.
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Emotion Regulation To Facilitate The Process And Products Of Learning In Online
Learning Environments
Learning is an active and complex process that requires the regulation of a variety
of emotional experiences, such as boredom, frustration, disappointment, engagement, and
confusion. Learners of all ages should be equipped with strategies for regulating their
emotions in order to achieve their goals for learning. The majority of existing empirical
research on emotion regulation in learning and assessment takes place in classroom
settings or in the context of intelligent tutoring systems and educational games (Davis &
Levine, 2013; Gumora & Arsenio, 2002; Jamieson, Mendes, Blackstock, & Schmader,
2010; Järvenoja & Järvelä, 2005). There is considerably less research that explores the
role of emotion regulation during unstructured (or semi-structured) autonomous online
learning.
Online learning has seen abundant growth in recent decades, particularly due to
shrinking budgets and low student enrollment in brick and mortar universities (Desai,
Hart, & Richards, 2008). Many universities are turning to online learning environments
that provide a lower cost alternative to reaching a wider population of students. Learning
online, however, is a substantially different process than learning in a classroom or in
other formal settings. Traditional classroom settings are accompanied by lesson plans,
structured lectures, and instructors who scaffold learners throughout the process. In
contrast, online learning is often unstructured (or ill-structured) and often requires
learners to monitor and regulate their learning to a greater degree than traditional learners
(Allen & Seamen, 2011; Artino & Jones, 2012; Beetham & Sharpe, 2013; Dabbagh &
Kitsantas, 2004; Gunawardena & McIsaac, 2004). Online learning environments require
1

different types of pedagogies and teaching practices than traditional learning contexts
(Hardy & Bower, 2004; Oliver, 2002). Many researchers suggest that the use of online
learning requires educators to shift from a teaching paradigm to a self-regulated learning
paradigm (Hardy & Bower, 2004; Smolin & Lawless, 2003). That is, rather than enabling
and equipping teachers with the skills to effectively scaffold learners, the design of online
courses must focus instead on enabling and equipping learners with the self-regulatory
skills they need to manage their own learning. Online learning environments must
account for the fact that learners need to be equipped to teach themselves, to guide their
own learning, and to appropriately monitor and self-regulate their cognitive and
emotional processes while they learn. Effective self-regulated learning requires locating
credible information sources, comprehending materials deeply, assessing one’s
understanding of new information, and even coping with the emotional experiences that
accompany learning (Boekaerts, 1996; Greene & Azevedo, 2007; Kostons, van Gog, &
Paas, 2012; Pintrich, 2004; Zimmerman & Schunk, 2001, 2013). All of these processes
can be challenging during online learning in the absence of scaffolding or mentorship.
The present research tested some pedagogies geared toward helping learners
regulate their emotional experiences during online learning. Specifically, the goal of this
dissertation was to identify effective emotion regulation strategies that can be easily
implemented in online learning environments to help learners more effectively manage
their emotions while they learn. The focus on learner emotion was motivated by the fact
that emotion is inextricably linked to both the processes and products of online learning.
Research has demonstrated that learners in traditional classroom settings experience a
wide array of positive and negative learning-centered emotions, including confusion,

2

frustration, boredom, shame, engagement, anxiety, pride, hope, and many others
(Csikszentmihalyi, 1990; D’Mello & Graesser, 2010, 2011; Graesser & D’Mello, 2012;
Lepper & Henderlong, 2000; Linnenbrink & Pintrich, 2004; Nett, Goetz, & Daniels,
2010; Nett, Goetz, & Hall, 2011; Meyer & Turner, 2006; Pekrun, Elliott, & Maier, 2009).
The most prevalent learning-centered emotions tend to fall into one of five distinct
categories. These categories are: Activity focused (e.g., engagement, boredom), outcome
focused (e.g., hope, hopelessness), epistemic (e.g., confusion, curiosity), topic related
(e.g., interest), and social (e.g., pride, shame). Contemporary research that has contrasted
online learning contexts with traditional learning contexts suggests that there are very few
differences in the emotions experienced in these two environments (Daniels & Stupnisky,
2012; Marchand & Gutierrez, 2012). However, negative learning-centered emotions can
be a particular challenge to online learners who often lack an emotional support structure
(such as teachers and peers) to help them cope with the emotional experience
(Muilenburg & Berge, 2005; Rovai & Downey, 2010; Wosnitza & Volet, 2005;
Zembylas, 2008).
Research on emotions during online learning has been slow to emerge, but is
rapidly gaining attention (Artino, 2010; Graesser, D’Mello, & Strain, 2014; Marchand &
Gutierrez, 2012; Wosnitza & Volet, 2005). Although there is significant research on the
role of emotions in intelligent tutoring systems and educational games (see D’Mello,
2013), there has been somewhat less focus on the emotions that arise during autonomous
online learning. For remote online educational contexts (such as online courses through a
college or university), the existing research focuses primarily on the effect of online
collaboration (Jarvenoja & Jarvela, 2005; Smith, 2008; Zembylas, 2008), instructional
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design (Michinov & Michinov, 2008), and personal factors such as personality and social
traits (Artino, 2010; Artino & Stevens 2009) on the emotions that arise while learning
online.
The unique contribution of this dissertation lies in investigating the extent to
which emotions can be autonomously and effectively regulated during online learning.
Emotion regulation consists of the set of processes individuals use to increase, decrease,
or maintain particular affective states in order to achieve desired outcomes (Gross &
Thompson, 2007). Emotion regulation is a fundamentally important skill for learners
because their emotional experiences can significantly facilitate or impair the cognitive,
metacognitive, and motivational processes that are critical for learning. Learners need to
be equipped with the ability to regulate their affective states in order to increase task
persistence and improve learning outcomes (Davis, DiStefano, & Schutz, 2008; Pekrun,
2006), especially in learning environments that are unguided and open-ended (Artino &
Jones, 2012). Unfortunately, learners generally lack the skills required for engaging in
appropriate self-regulation and emotion regulation while learning in online and webbased environments (Azevedo, Guthrie, & Seibert, 2004; Graesser et al., 2007; Greene &
Land, 2000; O’pt Eynde, Corte, & Verschaffel, 2007). The goal of this dissertation is to
identify theoretically principled learning-centered emotion regulation strategies that help
learners cope with the emotions that arise during online learning and thereby lead to
positive learning outcomes. This was accomplished by developing and testing strategies
that employ aspects of a guiding theoretical framework that makes predictions about
effective methodologies for improving engagement and learning.
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Theoretical Framework
The guiding theoretical framework incorporates theories and hypotheses of
emotion regulation that emphasize the role of cognitive reappraisal strategies during the
up- and down-regulation of emotional states (Gross, 2008; Gross & Thompson, 2007)
and also situated context theory (Barselou, 2008; Barsalou & Wiemer-Hastings, 2005;
Clansey, 2008; Lave & Wenger, 1991; O’Connor & Glenberg, 2003).
Theories of emotion regulation. Gross’s modal model (Gross, 2008; Gross &
Barrett, 2011; Gross & Thompson, 2007) posits that emotion is malleable and can be
modulated in a number of ways in order to achieve desired outcomes (i.e., desirable
thoughts, feelings, or behaviors). Emotion regulatory processes can be conscious or
unconscious, automatic or controlled, spontaneous or instructed, and effective or
ineffective, depending on the appropriateness of the selected regulatory strategy (Gross &
Thompson, 2007).
Five classes of emotion regulation strategies have been identified in the literature
(Gross & Munoz, 1995; Gross & Thompson, 2007). These include situation selection
(approaching/avoiding environments that elicit affective responses), situation
modification (making systematic changes to the given environment), attentional
deployment (ignoring/attending to affective stimuli), response modulation (suppressing
affective responses to stimuli), and cognitive reappraisal (described below).
Of particular relevance to this dissertation is cognitive reappraisal (Giuliani &
Gross, 2009; Gross, 2008). Because appraisals play a critical role in the generation and
experience of emotion, reappraisals should alter the emotional experience (McRae et al.,
2010). Reappraisal interventions (called instructed reappraisals hereafter) typically
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involve instructing individuals to think of a negative emotional experience in a way that
makes the experience seem more positive (or less negative). Instructed reappraisals often
prompt learners to use their imagination by taking on the perspective of someone other
than themselves. For instance, Goldin, McRae, Ramel, and Gross (2008) prompted
participants to use an instructed reappraisal strategy while they watched emotion-eliciting
films. Participants were told that while they watched the video, they should assume the
perspective of an objective medical professional who was watching an instructional film
that would help them in their profession. Participants who took on the role of a medical
professional experienced less negative emotion than participants who used no reappraisal
strategy, which suggests that instructed reappraisal can be a useful mechanism for
regulating emotion.
Instructed reappraisal has also been shown to improve mood and interpersonal
functioning (Dennis, 2007; Gross & John, 2003; Moore, Zoellner, & Mollenholt, 2008),
diminish depressive symptoms (Garnefski & Kraaj, 2006), engage executive function
processes related to cognitive control (McRae et al., 2010; Ochsner & Gross, 2008),
improve memory for important details (Dillon, Ritchey, Johnson, & LaBar, 2007;
Richards, Butler, & Gross, 2003), and lead to decreased blood pressure and
cardiovascular arousal (Richards & Gross, 1999). In addition, one recent study
demonstrated that individuals, in general, consider reappraisal to be a useful and effective
strategy for regulating the negative emotional states that arise in their everyday lives
(Lieberman, Inagaki, Tabibnia, & Crockett, 2011).
With such a multifaceted body of research implicating the benefits of reappraisal,
it is somewhat surprising that this strategy has received considerably less attention in
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applied contexts such as online learning. However, there have been a small number of
experimental studies in which instructed reappraisals have been used in online or webbased learning and assessment contexts. These studies focused primarily on helping
learners reappraise negative emotions that arise during learning. For instance, in a study
on the relationships among reappraisal and arousal in high-states assessment, Jamieson
and colleagues (2010) instructed students to reappraise feelings of physiological arousal
while they took the GRE by telling them to think about their arousal more positively. The
authors’ prediction was that students would interpret physiological arousal as either a
challenge or a threat signal. Challenge signals occur when individuals perceive arousal as
a call to action, which motivates them to engage and act on their environment. In learning
and assessment contexts, challenge responses are linked with improved decision making
and performance (Blascovich & Mendes, 2000; Mendes, Major, McCoy, & Blascovich,
2008). Threat signals, on the other hand, are perceived as negative and usually lead to
feelings of anxiety and stress, which may cause individuals to disengage from their
environment and achieve poor performance (Blascovich & Mendes, 2010). Students
taking the GRE were instructed to reappraise their arousal in a way that might help them
experience a challenge response, instead of a threat response. Specifically, the authors
instructed students that whenever they experienced arousal, they should consider that
arousal can actually help them perform better on the GRE assessment. Students who used
the instructed reappraisal strategy exhibited a significant increase in sympathetic nervous
system activation, which the authors site as a challenge response or an approach
orientation to the assessment task. Learners who used this reappraisal strategy also
achieved better performance on the GRE than learners who received no reappraisal
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instructions. This finding is in line with previous research showing that reappraisal is
useful for helping students regulate negative emotion in order to achieve better learning
or performance outcomes (Davis & Levine, 2013; Davis, Levine, Lench, & Quas, 2010;
Gumora & Arnsenio, 2002; Graziano, Reavis, Keane, & Calkins; 2007; Howse, Calkins,
Anastopoulous, Keane, & Shelton, 2003; Leroy, Gregoire, Magen, Gross, & Mikolajcak,
2012; Rice, Levine, & Pizzaro, 2007; Trentacosta & Izzard, 2007).
Although there is a handful of research on the use of reappraisal to decrease
negative emotion, there is considerably less research that seeks to help learners use
instructed reappraisal to increase positive emotion, such as engagement during learning.
Engagement is thought to have three sub-components: a behavioral component that
includes effort, persistence, question asking, and concentration; a cognitive component
that includes self-regulation and strategy use; and an emotional component that includes
interest, boredom, engagement, perceived value, or anxiety (Fredricks, Blumenfield, &
Paris, 2004). Previous research has demonstrated that reappraisal may be an effective
strategy for facilitating emotional engagement during learning. For instance, Strain and
D’Mello (2011; in press) found that reappraisal is an effective method for facilitating
engagement, but only when the reappraisal was instructed or prompted by the
experimenter. Reappraisals that were self-generated (i.e., created by the learners
themselves) did not sustain a strong effect on engagement. The current dissertation builds
on these previous studies, with a goal of expanding current literature on the relationships
among the use of instructed reappraisal, engagement (among other emotional states), and
learning outcomes.
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Theories of situated context. Situated context theories (Barselou, 2008;
Barsalou & Wiemer-Hastings, 2005; Clansey, 2008; Lave & Wenger, 1991;O’Connor &
Glenberg, 2003) emphasize the role of the situational context in which learning occurs.
These theories, along with theories of embodied and grounded cognition, posit that
concepts are not typically represented and processed in isolation. Information is
represented not as a set of symbolic features but rather a family of prototypical situated
contexts that are perceptual, motor, and often social (Barselou, 2003; Barsalou &
Wiemer-Hastings, 2005). Concepts and abstract material is situated in the settings and
events in which they occur (Barsalou, 2003; Glenberg & Kaschak, 2002; JohnsonGlenberg, Birchfield, Savvides, & Megowan-Romanowicz, 2011; Proffit, 2006;
Simmons, Martin, & Barsalou, 2005; Wilson, 2002; Yeh & Barsalou, 2006). For
instance, when individuals think about the concept of peace, they do not merely think
about peace as a symbolic definition or a set of symbolic features. Rather, peace is
represented as a set of relevant situations in which it is instantiated, such as a peace
march to Washington DC, a negotiation between leaders of two countries, or a person
holding up two fingers in a crowd (Barsalou, 2003, 2008; Barsalou & Wiemer-Hastings,
2005). These latter representations are contextually grounded in perception, action, and
social interaction.
In the context of learning, these theories claim that learning activities that require
the acquisition of abstract knowledge absent of context is insufficient learning to occur.
Rather, learning is best achieved when it is situated within an authentic situated context.
At their core, situated context theories view learning as a process that is integral to, and
inseparable from, everyday experience. For example, in a seminal study, Lave (1988)
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found that women who struggled with complex mathematical equations were able to
easily perform challenging supermarket best-buy calculations. Similarly, Carraher,
Carraher, and Schliemann (1985) reported that children could perform mathematics when
making lucrative sales but were unable to perform a similar task in traditional tests in
academic contexts. In both cases, the difference in performance was attributed to the
discontinuity between techniques used to perform complex math and those used in
everyday situations like shopping and selling.
Situated context theories emphasize the importance of relating subject matter to
the needs of concerns of learners (O’Connor & Glenberg, 2003). To “situate” learning
means to embed the learning activity in a specific place and time with specific goals, to
help learners engage in the same cognitive and behavioral processes used by experts, and
to involve others, the environment, and the activities to make the situation meaningful to
the learner (Clansey, 2008; Lave & Wenger, 1991). Through this process, learners
acquire information by engaging in situated activities rather than through behaviors and
skills that are detached from any kind of meaningful context. Learning becomes problem
solving driven, rather than content driven. Transfer of learning is the result of concrete
situational and environmental cues that are relevant to the activity. Effective situated
context learning occurs when the learning activity is relatable to learners’ everyday
experiences and is framed in terms of (a) issues that may be important to the learners, and
(b) the learning activity’s applicability to an everyday problem or situation.
Online applications of situated context construction can be challenging for many
reasons. Some researchers (e.g., Gulikers, Bastiaens, & Martens, 2005) suggest that
situated context learning cannot be utilized in online, hypermedia, or multimedia learning
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environments because the instructional design of such computerized environments
becomes the context in which the learning is situated, rather than a more socially or
culturally authentic context. However, many researchers posit that online learning
environments can be effective opportunities for applying situated context learning (Arts,
Gijselaers, & Segers, 2006; Herrington, Oliver, & Reeves, 2003; Pennell, Durham,
Orzog, & Spark, 1997; Reeves, Herrington, & Oliver, 2002; Schwartz, Chase, &
Bransford, 2012; Wang & Hannafin, 2005). These researchers posit that knowledge and
reasoning are constructed through a continuous process of linking information with
triggers in the computerized learning environment. Comprehension and reasoning of
information learned within the environment are context-bound, so online learning
environments should overcome the inertness of typical learning environments and instead
provide environments that are situated an authentic context. Researchers suggest several
methodologies for effectively incorporating situated context learning into online learning
environments. These include giving the learning task a real-world relevance, helping
learners to examine the task from multiple or different perspectives, targeting beliefs and
values that might be of personal interest to the learner, or even designing immersive
scenarios and role-play based on realistic or authentic contexts but that remain situated in
the online learning environment (Barab, Squire, & Deuber, 2000; D’Mello & Graesser,
2011; D’Mello, Lehman, & Person, 2010; Halpern et al., 2012; Reeves et al., 2002).
Much research has been devoted to the role of situated, immersive, social and
perceptual-motor online learning environments that aim to improve learning by
grounding the learning activity in a meaningful context. Operation ARIES (Millis et al.,
2011) and a commercialized version called Operation ARA (Halpern et al., 2012), are two
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environments that situate learning in a meaningful context in order to help learners
achieve better learning. In this immersive game, learners are instructed that they have
been recruited by the Federal Bureau of Science (FBS) to become secret agents in a battle
against an alien race. Their goal is to learn advanced skills in research methodology in
order to identify faulty research being published by the aliens to trick humans. Through a
series of modules that included case studies, interrogation, emails, dialogs, situated
narratives, and other immersive elements, learners attempt to develop the necessary skills
to unearth faulty methodology and help the FBS arrest the alien perpetrators. In line with
situated learning theories, Operation ARIES and Operation ARA provide a rich and
entertaining storyline that draws learners into a grounded context that is intended to help
them become optimally engaged and achieve positive learning outcomes.
Crystal Island (McQuiggan, Robison, & Lester, 2010; Sabourin, Rowe, Mott, &
Lester, 2011) is a narrative-based learning environment that also capitalizes on situated
learning. In this immersive online game, learners attempt to identify the source of an
infectious disease that is spreading among the members of a scientific research team on
Crystal Island. Learners engage in question generation, hypothesis development and
testing, data collection and data analysis in order to take gradual steps toward identifying
the source of the illness. Learners who use this situated learning environment have shown
to be more engaged in learning, to spend more time on task, and to achieve better
learning outcomes. Other recent situated learning environments such as Autotutor
(D’Mello & Graesser, 2011; 2012), Zombie Division (Habgood, 2005; Habgood,
Ainsworth, & Benford, 2005), and Prime Climb (Conati & Manske, 2009; Muir &
Conati, 2012) have also demonstrated the positive impact of situated learning on various
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emotional states such as engagement and interest, as well as on learning outcomes and
performance.
In contrast to research devoted to situating the learning within a computerized
learning environment, some research focuses on situating learning by prompting learners
to engage in an intentional, mentally constructed situated context for learning (called
situation context construction from here). This type of research encourages learners to
use imagination or role-playing scenarios to construct a learning scenario that is
situationally grounded, personally valuable, and meaningful in some way. In a classic
study, Pennel et al. (1997) created an online context in which business communication
skills were taught. In order to situate the learning experience in a meaningful context,
participants were instructed to imagine that they had just accepted temporary
employment in a virtual recording company. All activities related to learning business
communication skills were situated in the context of this temporary job. Importantly,
participants had not actually accepted a job. Rather, they were instructed to engage in a
metaphor of the authentic context of learning new skills for a job.
McKeown and colleagues have devoted more than three decades of research to a
situated context construction strategy called questioning the author (see Beck &
McKeown, 2002, for a review). The questioning the author strategy requires students to
think about instructional texts as more than disembodied words on a page. Rather,
learners are asked to imagine that these texts are “just someone’s ideas written down,”
which might not be clear or competent. Learners are then instructed to imagine that their
task is to question the author while they read by asking questions such as, “What did you
mean by that?” or “What were you trying to say in this sentence?” Through this process,
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learners become immersed in an imagined scenario where comprehension of the text is
based partly on their ability to understand, but is also based partly on the author’s ability
to create an understandable text.
In the research previously discussed by Strain and D’Mello (in press; 2011),
learners were instructed to engage in an immersive role-play task in an online learning
environment in which they imagined that they were learning about Constitutional law to
attain an entry-level job at a law firm. The goal was to help learners use reappraisal to
construct a learning task that was situated in a personally relevant context that had a
measure of personal value. Learners who used this strategy were significantly more
engaged and achieved significantly higher learning outcomes than learners in various
control conditions. In both of these scenarios, participants were able to engage in a
learning activity that was relevant and meaningful to a real-life context, and that had
some degree of personal value. A goal of the dissertation was to extend this prior research
to further explore the role of reappraisal and situated context construction in an online
learning environment. Specifically, a goal was to test a situated context construction can
be used in an online learning environment as a methodology to help learners better selfregulate their engagement and boredom in order to achieve optimal learning.
Goals and Hypotheses of the Dissertation
The overarching goal of this dissertation was to build upon previous research and
fill an important gap in the literature concerning emotion regulation and online learning.
Specifically, the goal was to test reappraisal and situated context construction strategies
to explore their effectiveness of helping learners regulate their emotions and achieve
positive learning outcomes in an online learning environment. More specifically, this
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dissertation was concerned with identifying strategies that help learners to regulate their
emotions by avoiding boredom, to become engaged in the online learning task, and to
achieve positive learning outcomes. The focus on enhancing engagement was motivated
by the fact that boredom (or the lack of engagement) is one of the most common
emotional states experienced by learners, according to the meta-analysis conducted by
D'Mello (2013). Boredom negatively correlates with learning outcomes (Craig, Graesser,
Sullins, & Gholson, 2004; D’Mello & Graesser, 2011; Forbes-Riley & Litman, 2011;
Schutz & Pekrun, 2007) and is associated with long-term negative consequences such as
lower self-efficacy, lack of motivation in learning, hostility and dissatisfaction towards
school, abnormal behavior in school, lower work satisfaction, and diminished work
output (Fogelman, 1976; McGiboney & Carter, 1988; Perkins & Hill, 1985; Robinson,
1975; Wasson, 1981). If the use of emotion regulation strategies can help learners avoid
boredom, become emotionally engaged, and improve their learning outcomes, then such
strategies could be implemented in online learning environments to assist learners in
regulating their emotions during learning. For instance, while many online learning
environments provide helpful instructional design and advanced pedagogies for
enhancing learning, there are few online systems that prompt emotion regulation
strategies to help learners regulate boredom and engagement. These strategies could be
easily implemented into online learning environments whose aim is to help learners
become more vigilant of their emotional engagement during learning, and to adaptively
help learners regulate their emotions in order to facilitate learning.
In an online learning environment, a sample of participants was instructed to use
various types of emotion regulation strategies while learning about the United States
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Constitution. A broad population was used for this study because the U.S. Constitution is
an age-invariant, challenging document that is highly relevant to American citizens, yet is
not well understood by most (Scaros, 2011). Therefore, individuals of all ages could
improve their understanding of important topics like the U.S. Constitution in an online
learning environment. The topic of the U.S. Constitution was selected because social
studies is a generally unpopular topic among learners of all ages, is considered to be of
little value, and is associated with a high incidence of disengagement (Journell, 2009).
Because the Constitution is highly associated with boredom or disengagement, it serves
as an excellent test-bed for exploring strategies to diminish boredom and increase
engagement.
Reappraisal and situated context construction. As previously stated, emotion
regulation strategies such as reappraisal have shown to be useful for promoting
engagement, positive emotion, and increased learning (Leroy et al., 2012; Strain &
D’Mello, in press; 2011). As discussed earlier, research also has shown that providing a
relevant anchored situated context can also help learners become more engaged and eager
to learn (Schwartz et al., 2012). To date, prior research has never combined features of
reappraisal and constructed situated context constructions to measure their separate and
combined effects on emotion and learning. As a first step in that direction, this
dissertation tested three strategies that included either (a) a component of reappraisal, (b)
a component of situated context construction, or (c) components of both reappraisal and
situated context construction. Compared to a control condition, learners who were given
instructions to use one or both of these types of strategies would presumably experience
less boredom, more engagement, and higher learner outcomes. An open question was
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whether one type of strategy (reappraisal or situation context construction) would lead to
greater engagement and learning than the other, and whether the combination of these
strategies would produce an additive or multiplicative effect on engagement and learning.
Predictions of reappraisal. Reappraisals that are made early in the emotiongenerative process (i.e., before an emotional episode has occurred) can shape the
trajectory of the emotional experience (Gross, 2008; Gross &Thompson, 2007). It was
predicted that prompting the use of a reappraisal strategy at the beginning of the learning
episode would be associated with maintained emotional engagement (measured
dimensionally by positive valence and moderate arousal, and as a discrete state by a
discrete self-report measure) throughout the course of learning. In the current experiment,
emotional engagement was measured in two ways. First, it was measured dimensionally
by self-reports of positive valence and moderate arousal on the Affect Grid (Russell,
Weiss, & Mendelsohn, 1989). It was also measured as a discrete emotional state by selfreports of engagement on a six-item discrete emotion measure.
Emotional engagement has been associated with more task persistence and
increased achievement (Csikszentmihalyi; 1997; Linnenbrink, 2007; Linnenbrink, Ryan,
& Pintrich, 1999; Pekrun et al., 2010; Shernoff, Csikszentmihalyi, Schneider, & Scernoff,
2003). Therefore, this theoretical approach predicts that instructing learners to use a
reappraisal strategy will help them achieve more engagement and better learning
outcomes. This hypothesis is called the facilitative reappraisal hypothesis. However, it is
possible that asking learners to reappraise their emotions without providing a meaningful
context for doing so could be confusing or anxiety provoking, which might diminish
engagement and learning (Carver & Scheier, 2000; Folkman & Lazarus,1985; Sarason &
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Sarason, 1990; Zeidner, 1998, 2007). This hypothesis is called the harmful reappraisal
hypothesis.
Predictions of situated context construction. Previous research on situated
context theory has shown that providing a situated context can improve engagement,
comprehension, and/or learning (Barselou, 2008; Barsalou & Wiemer-Hastings, 2005;
Clansey, 2008; Lave, 1988; Lave & Wenger, 1991; O’Connor & Glenberg, 2003).
Therefore, this theory predicts that grounding the learning activity in an authentic situated
context (i.e., a learning context that is similar to a real-life context) will help learners
become more engaged in the task and to achieve higher learning outcomes than learners
who do not have such a grounding. This is called the facilitative situated context
hypothesis. There is some evidence that the use of situated context construction forces the
cognitive system to acquire and maintain properties of the constructed context in working
memory, which might lead to extraneous cognitive load (Goldstone & Day, 2012). This
would yield decreased learning and support a harmful situated context hypothesis.
Additive or multiplicative effects. There is a question of how the reappraisal and
situated context construction strategies might interact in their influence on emotion and
learning. If both factors are effective, then there might be either an additive or a
multiplicative effect on emotion and learning. Alternatively, perhaps the strongest factor
prevails and the secondary factor has no added value. There would be no significant
statistical interaction between reappraisal and situated context construction if they
combine additively. However, there would be a significant statistical interaction in the
multiplicative combination and a winner-take-all combination. Perhaps the reappraisal is
only effective in a situated context. If so, there would be a significant statistical
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interaction and the reappraisal alone condition would be no different than the control
condition without any intervention. These potential interactions were explored in the
dissertation.

Method
Participants. Two hundred and nine participants (N = 209) volunteered for
monetary compensation ($4.00) on Amazon Mechanical Turk™ (AMT;
http://www.mturk.com). AMT is a data collection tool that allows participants to receive
small financial compensation for completing Human Intelligence Tasks (HITs) online,
and has been demonstrated to produce reliable data in other studies, including studies in
which data-intensive work was required (see Snow, O’Connor, Jurafsky, & Ng, 2008).
Recent research has also confirmed that AMT samples are considerably more diverse
than the typical undergraduate student population in the U.S. (Buhrmester, Kwang, &
Gosling, 2011; Mason & Suri, 2012; Paolacci, Chandler, & Ipeirotis, 2010), which is well
suited for the present focus on lifelong online learning. The participants’ mean age was
32.6 years (SD = 10.8), and 51.7% were female. Participants were asked to report the
highest degree they had completed in their education. Thirty four percent had a postsecondary diploma, 14.8% had an Associate’s degree, 38.8% had a Bachelor’s degree,
9.1% had a Master’s degree, and 1% had a Ph.D., M.D, or J.D. Two percent of
participants did not report their highest degree of education. Eighty-one percent of
participants were Caucasian, 5.8% were African American, 7.2% were Asian, and 3.3%
were Latino/a. All participants were recruited from the United States and reported
English as their primary language.
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Design and Manipulations. The experiment used a between-subjects design in
which participants were randomly assigned to one of four conditions: control (n =
51),instructed reappraisal (n = 48), situated context construction (n = 50) and
reappraisal + situated context (n = 60). Participants in all four conditions were instructed
that their primary goal was to learn all they could about the U.S. Constitution.
Additionally, all participants were informed that learning about the Constitution can be a
boring task, but that they should attempt to do their best regardless of those feelings
(should they arise). See Appendix A for complete experimental instructions for all
conditions. The experimental conditions received additional instructions regarding a
secondary task that they would engage in throughout the experiment. These instructions
are described below.
Instructed Reappraisal Condition. The instructed reappraisal condition contained
an element of reappraisal and no situated context construction. Instructions given to the
instructed reappraisal (IR) condition were adapted from learning-centered reappraisal
interventions used by Jamieson et al. (2010), and cognitive reappraisal interventions used
by Gross and colleagues (see Goldin et al., 2008; Gross & Thompson, 2007). Similar to
previously published reappraisal interventions that prompted participants to change the
way they think about a situation in order to feel differently about it, (Goldin et al., 2008;
Strain & D’Mello, in press), participants in the IR condition were first instructed that
reappraisal is a strategy that can help them think differently about their emotions to that
they can focus, feel more interested, and achieve better learning outcomes. Essentially,
participants were given a reappraisal strategy that would help them reappraise the
emotional experience of boredom during learning. Participants were instructed to
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reappraise their boredom as something that could be beneficial for learning. Participants
were then instructed to think of boredom as an indication that they are off task and should
try to refocus. Specifically, participants were told that if they recognized feelings of
boredom during the learning activity, they should reappraise the boredom as a red flag
that they should get their head back in the game and to become re-engaged in the learning
task. The hypothesis was that prompting learners to reappraise their boredom as a
potentially positive event during learning would. This reappraisal would, in turn, help
learners experience engagement, and would ostensibly lead to positive learning
outcomes (thus supporting the facilitative reappraisal hypothesis).
Situated Context Construction Condition. Decades of research suggest that
learning that occurs in a meaningful, practically embedded context is more effective than
learning that takes place in the absence of any kind of meaningful context (Barsalou,
2003; Barsalou & Wiemer-Hastings, 2005; Contu & Willmott, 2003; Yeh & Barsalou,
2006). Situated learning theories posit that learning activities that occur in a socially
relevant embedded context is particularly useful for improving learning outcomes. When
students enroll in online courses through a college or university, socially relevant
contexts can often be simulated through group work, online chat rooms, and discussion
boards. However, not all online learning environments or technologies provide a high
degree of communicative potential (Garrison & Anderson, 2003; Garrison & ClevelandInnes, 2005). As such, a situation context construction (SCC) condition was designed that
provided a socially relevant imagined context in which the learning activity could be
situated. The SCC condition included a situated context construction but no element of
reappraisal. The purpose of this intervention was to provide participants with a socially
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relevant context that they could deploy and use on their own during online learning, in
the absence of any kind of technological pedagogy. Participants in the SCC condition
were instructed to imagine that they were members of a debate team and that they had an
important debate competition coming up. The topic of the debate would be, “Is it
Constitutional?” Participants were asked to imagine that their task in the debate would be
to defend whether the verdict of a controversial court case was Constitutional or not. To
prepare for this debate, participants were asked to imagine that they were spending a few
hours learning about the Constitution in order to help them perform well in the debate.
Specifically, participants were instructed to imagine that learning as much as they could
about the Constitution could help them achieve victory in the debate, which would make
their team look good. It was predicted that asking participants to imagine a meaningful,
socially-situated context in which the learning could occur would help learners achieve
more engagement and positive learning outcomes, thus supporting the facilitative
situated context hypothesis.
Reappraisal + Situated Context Condition. An open question of this research was
whether the combined effect of reappraisal and situated context construction would elicit
an additive or multiplicative effect on emotion and learning. To explore that question, a
reappraisal + situated context construction (RSCC) condition was included that
combined an element of reappraisal with the same situated context intervention used by
the SCC condition. Similar to the IR and SCC conditions, participants in the RSCC
condition were instructed that they would likely experience boredom. They were then
instructed that if boredom should arise, they should use a reappraisal strategy to help
them deal with that boredom. Unlike participants in the IR condition who were given
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instructions for reappraising an emotional experience, participants in the RSCC condition
were instead asked to reappraise the situated context of the learning activity. Specifically,
participants were instructed that they should use an imagined reappraisal strategy that
would help them see the task as being personally relevant and meaningful to them (that
is, to help them see the learning context as embedded in a situation that is relevant to their
lives). Using this strategy would help them overcome their boredom and achieve better
learning. Participants were then given the same instructions as the SCC condition. That
is, they were instructed to imagine that they were on a debate team and are learning about
the U.S. Constitution in order to help their team win an upcoming debate. The important
difference between the SCC and RSCC conditions is that the RSCC condition was
instructed that the imagination task about being on a debate team was a type of
reappraisal strategy, while the SCC condition was given no such instruction. The purpose
of this important difference is that the while the SCC condition was given no explanation
or rationale for engaging in the imagined task, the RSCC condition was given the
rationale that engaging the task was a type of reappraisal, and that using the reappraisal
strategy would help them learn. It was predicted that the use of the combined elements of
reappraisal and situated context construction would elicit either an additive or
multiplicative effect on emotion and learning, when compared to the use of only
reappraisal or only situated context focus.
Control Condition. The control condition received no secondary task instructions
and did not include an element of reappraisal or situated context construction. The control
condition’s only task, then, was to learn as much as possible about the Constitution.
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Learning and Testing Interface. All materials were presented in AMT™ using
Adobe Flash Player®. The U.S. Constitution was presented in pages across 10 trials, with
each page containing an average of 508 words (SD = 132). Participants were allowed to
read each page at their own pace. The interface tracked the amount of time spent (in
milliseconds) on each content page as a measure of reading time.
Emotion Measures. Emotion was measured in two ways. First, participants’
dimensional emotion (valence and arousal) was measured using the Affect Grid (Russell
et al., 1989). The Affect Grid is a single item emotion measurement instrument
consisting of a 9 × 9 (valence × arousal) grid, and is a validated measure of affect with
adequate reliability (Cronbach’s α = .90), convergent validity (correlations of .90 or
higher with similar scales of emotion), and discriminant validity (correlations of .20 or
less with dissimilar scales of affect). The arousal dimension ranges from low arousal (1)
to high arousal (9), while the valence dimension ranges from unpleasant feelings (1) to
pleasant feelings (9). The Affect Grid was presented on the computer screen and
participants responded by using the mouse to select the box anywhere on the grid that
best represented their current emotional state. The Affect Grid achieved excellent
reliability across all trials (α = .96).
This measure is useful for gauging emotion because it allows participants to
report their emotional states by placing an X in a box in one of four quadrants (pleasantactivating, pleasant-deactivating, unpleasant-activating, unpleasant-deactivating). The
pleasant-activating quadrant is composed of positive valence and high arousal, and
includes emotions such joy and engagement. Based on the current conceptualization,
engagement should be associated with mild positive valence and moderate arousal on the
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Affect Grid. The pleasant-deactivating quadrant is composed of positive valence and low
arousal and represents emotions such as relaxation and calmness. The unpleasantactivating quadrant is composed of negative valence and high arousal, and includes
emotions such as frustration and confusion. Finally, the unpleasant-deactivating quadrant
is composed of negative valence and low arousal, and includes emotions such as
boredom. The benefit of using the Affect Grid is that participants can report their
emotional state without the presence of affect labels, which can sometimes be confusing
or interpreted differently across individuals.
Participants were also asked to report their discrete emotions by selecting one of
six emotion terms: happy, bored, frustrated, confused, engaged, and neutral (no
emotion). These are the dominant emotions that learners experience in similar tasks (see
D’Mello, 2013 for a meta-analysis on emotion during learning with technology). Though
the primary focus was on emotional engagement and boredom, it was also of interest to
determine whether the experimental manipulations were associated with changes in other
positive (e.g., happiness) and negative (e.g., frustration, confusion, boredom) emotions,
when compared to the control condition. Due to the fact that multiple emotions fall
within each of the four quadrants on the Affect Grid (for example, confusion and
frustration) it was important that participants were asked to report the specific emotion
they were experiencing so that a more clear picture of their emotional experiences could
be obtained.
Comprehension and Learning Measures. An equivalent 10-item pretest and
posttest (Cronbach’s α = .60) measure was presented at the beginning and end of the
experiment. An 10-item embedded test (Cronbach’s α = .67) was used to assess
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participants’ trial-by-trial, in-situ comprehension of the content. An 10-item essay
posttest was presented immediately following the posttest.
The embedded measure consisted of five text-based questions (e.g., What
percentage of Congress must be in agreement for a new amendment to be made to the
Constitution?) and five inference questions (e.g., In order for a Bill to become law, it
must go through several checks and balances between the President and Congress. Why
do you think this important?). These questions were presented immediately after each
content page. Participants responded to each question by clicking one of four multiple
choice options. These four options consisted of the target (the correct response to the
question) and three foils: a near-miss (an option that sounded correct but was not), a
thematic miss (an option that followed the theme of the content but was not actually
related to the question), and a miss (an option that was not at all related). See Appendix B
for all questions in the embedded measure.
The pretest and posttest measure was presented immediately before and after the
learning session, respectively. Similar to the embedded measure, there were five textbased and five inference questions (see Appendix C). Participants responded to these
questions by selecting from one of four multiple choice options. Following the posttest
measure, participants completed a 10-item essay posttest that measured participants’
ability to articulate what they learned about the Constitution (see Appendix D).
Procedure. Participants first completed the pretest measure. Next, they began the
experiment by reading standard instructions about how to use the Affect Grid (see
Russell et al., 1980). Participants were then given the primary instructions (all conditions)
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and secondary instructions (all conditions except control) before proceeding to the
learning task.
In each of the 10 trials, participants read a segment of the U.S. Constitution. Next,
participants were asked to report their current dimensional emotion by completing one
Affect Grid. Following the Affect Grid, participants were then presented with a question
about what they had just read. Participants were then asked to report their discrete
emotional state by selecting one emotion term from the following list: engaged, bored,
frustrated, confused, happy, or neutral. Answering the discrete emotion rating was the
final step in each trial, and after completing the emotion rating, participants navigated to
the next content page to begin a new trial. Upon completion of all 10 trials, participants
were given as much time as needed to complete the multiple choice and essay posttests,
followed by a brief demographics survey. See Figure 1 for a flow chart of the
experimental procedure.

Figure 1. Flow chart of participants’ progress through the experiment.

27

Results
The analyses examined the effect of reappraisal and situated context focus on
participants’ self-reported emotional states and performance on embedded questions,
proportional learning gains, and the essay posttest. Emotional engagement was measured
by self-reports of arousal, valence, and the discrete emotion measure. Participants’
accuracy on the embedded questions, posttest questions, and essay posttest were used as a
measure of their performance. For the essay posttest, three ideal answer units were
identified for each of the 10 questions. These answer units represented three key concepts
that were necessary in order to adequately answer the question. Participants received one
point for each answer unit they provided in an answer. Each participant could receive a
score of 0-3 for each question. Participants’ total scores were derived by summing scores
on each of the 10 questions, yielding a possible total score of 30 points.
Responses were coded independently by two trained coders. In order to obtain
inter-rater reliability, the two coders initially coded a subset of 20 responses and achieved
a Pearson correlation of .78. All disagreements were resolved through discussions
between the two coders. Once disagreements were resolved, the coders each coded
another 20 essays and obtained a Pearson correlation of .87. Once this acceptable interrater reliability score was achieved, the remaining essays were randomly divided between
the two coders and were coded independently.
For all variables, data points that exceeded 3 standard deviations above or below
the mean were considered outliers and were not included in the analyses. The percentage
of data points that were removed or missing was 2.2%.
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There were two conditions that included reappraisal (IR and RSCC), two
conditions that included situation context construction (SCC and RSCC), one condition
that included both reappraisal and situated context construction (RSCC), and one
condition that included neither (Control). Each of the four conditions was represented by
binary coding for the presence of reappraisal and the presence of situation context
construction. If a condition included reappraisal, it was given a dummy code of 1 for
reappraisal. If that condition also included situation context construction, it received a
dummy code of 1 for situation context construction. The conditions were dummy coded
as such: IR condition (Reappraisal = 1, Situated Context Construction = 0), SCC
condition (Reappraisal = 0, Situated Context Construction = 1), RSCC condition
(Reappraisal = 1, Situated Context Construction = 1), Control condition (Reappraisal = 0,
Situated Context Construction = 0). This coding was used in order to test for main effects
and interactions in a series of 2 (Reappraisal: 0, 1) × 2 (Situated Context Focus (0, 1)
between-subjects MANOVAs and ANOVAs examining the effect of reappraisal the two
factors on emotion and learning.
An alpha level of 0.05 was adopted for significance testing. Planned comparisons
were conducted on significant effects to test for differences between the three
experimental conditions versus the control condition. Also of interest was whether the
combined use of reappraisal and situated context construction (RSCC condition) yielded
a stronger effect on key variables than the use of either strategy alone. As such, planned
comparisons were conducted to explore the combined use of reappraisal and situated
context construction versus the use of reappraisal alone or situated context construction
alone. One possible outcome is that there would be an additive or multiplicative effect of
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reappraisal and situated context construction on engagement, boredom, and learning. In
the case of a multiplicative effect, it was expected that a significant interaction would be
found between reappraisal and situated context construction. Descriptive statistics for all
key variables can be found in Table 1.
Dimensional Emotion. Engagement was first measured by calculating
participants’ dimensional emotion. This was accomplished by aggregating arousal and
valence scores on the Affect Grid across all 10 trials. As previously stated, engagement is
hypothesized to be a state of involvement in an activity with positive valence and
moderate arousal (Baker, D’Mello, Rodrigo, & Graesser, 2010).
A 2 × 2 multivariate analysis of variance (MANOVA) to examine the effect of
reappraisal and situated context construction on arousal and valence revealed that there
was no significant main effect of reappraisal or situated context construction, and there
was no significant interaction. Although the 2 × 2 ANOVA was not significant, the main
effect of reappraisal and the interaction of reappraisal and situated context construction
were approaching significance (p < .10). To explore these trends, separate 2 × 2
ANOVAs were conducted to probe the effect of these two variables on arousal and
valence separately.
There was a significant main effect of reappraisal on arousal, F (1, 205) = 4.79,
MSe = 2.96, partial η2= .023. The main effect means of the two reappraisal conditions (M
= 5.12) were significantly higher than the means of conditions without reappraisal (M =
4.60). There was not a significant main effect of situated context construction, F (1, 205)
= 0.344, MSe = 2.96, partial η2= .002. However, there was a significant interaction
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between reappraisal and situated context construction on arousal, F (1, 205) = 4.47, MSe
= 2.96, partial η2= .021.
A series of planned comparisons was conducted to probe the source of the
interaction. The arousal mean in the IR condition (M = 5.44) was significantly higher
than the Control condition (M = 4.42). Arousal means for the SCC condition (M = 4.78)
and the RSCC condition (M = 4.80) did not differ significantly from the control
condition. Of the three conditions, the use of reappraisal alone in the IR condition was
associated with the greatest degree of arousal compared to the Control condition.
Planned comparisons revealed that the RSCC condition reported significantly
lower arousal than the IR condition, but not the SCC or control conditions. Pairwise
comparisons revealed no other significant effects among conditions. Thus, the pattern of
arousal showed the following result: IR > Control = SCC = RSCC (see Table 1). There
was no evidence of an additive or multiplicative effect of these two variables on arousal.
The effect of reappraisal and situated context construction on valence was
assessed. There was no main effect of reappraisal, F (1, 205) = 0.969, MSe = 3.22, partial
η2= .005, and no main effect of situated context construction, F (1, 205) = .367, MSe =
3.22, partial η2= .002. There was also no interaction between the two variables, F (1, 205)
= 2.13, MSe = 3.22, partial η2= .010. Therefore, reappraisal and situated context
construction yielded no significant effect on valence.
Taken together, these results reveal several interesting insights. First, results
suggest that there was something particularly arousing (or activating) about the exclusive
use of reappraisal in the IR condition. If the IR condition had also exhibited an increase
in valence, this finding might have been indicative of engagement. However, the use of
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only reappraisal in the IR condition was not associated with increased valence. One
plausible explanation for the higher arousal but equivalent valence in the IR condition
(compared to other condition) is that participants who used only reappraisal did not
receive any kind of instructions that would ground or situate the use of reappraisal in the
learning task. That is, the use of reappraisal was not grounded in some kind of
meaningful context. The RSCC condition used a reappraisal strategy, but that strategy
was paired with a situated context construction that grounded the use of reappraisal in a
meaningful context (the imagined upcoming debate). In contrast, the IR condition was
instructed simply to use a reappraisal strategy in the absence of any kind of meaningful
context. Research has demonstrated that appraisals of a given situation are constructed
via input from emotional, physiological, and situational cues (Niedenthal, Barsalou,
Winkeilman, Krauth-Gruber, & Ric, 2005; Winkielman, Bernston, & Cacioppo, 2001;
Wilson, 2002). It is possible that the absence of a situational cue caused participants in
the IR condition to become more aroused because they had no meaningful hooks for
engaging in and using the reappraisal strategy. If that is the case, findings suggest that
the use of reappraisal without a meaningful context is associated with a spike in arousal,
but no increase in positive valence, which may be indicative of moderate anxiety or
stress.
Discrete Emotional States. Proportional occurrence of each discrete emotion
was calculated for each participant. A series of 2 × 2 ANOVAs was conducted to
examine the effect of reappraisal and situated context construction on the self-reported
emotions of engagement, boredom, frustration, confusion, happiness, and neutral.

32

There was a significant main effect of reappraisal on engagement, F (1, 201) =
15.7, MSe = .069, partial η2= .072. The main effect means of the two reappraisal
conditions (M = 0.238) were significantly higher than the means of conditions without
reappraisal (M = 0.091). There was also a significant main effect of situated context
construction, F (1, 201) = 7.72, MSe = 0.69, partial η2= .037, with engagement means
being higher in conditions with situated context construction (M = 0.216) than without
(M = 0.113). There was no significant interaction between reappraisal and situated
context construction, F (1, 201) = 0.608, MSe = .069, partial η2= .003. Therefore, there
was an additive effect on engagement when reappraisal and situated context construction
were used together, rather than individually.
Planned comparisons revealed that the engagement mean for the RSCC (M =
.303), IR (M = 0.172), and SCC (M = 0.128) conditions yielded significantly higher
engagement than the Control (M = 0.054) condition. Engagement means for the RSCC
condition were significantly higher than the IR and SCC conditions. Pairwise
comparisons revealed no other significant differences. Thus, the overall pattern of
engagement was: RSCC > SCC & IR > C.
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Table 1
Means and Standard Deviations by Condition
Measure

Control

IR

SCC

RSCC

Affect Grid
Arousal
Valence

4.42 (1.35)
5.76 (1.80)

5.44 (1.66)
5.37 (1.72)

4.78 (1.90)
5.27 (1.86)

4.80 (1.88)
5.16 (1.80)

IR > Control = SCC = RSCC

Discrete Affect
Engagement
Boredom
Confusion
Frustration
Happiness
Neutral

.054 (.131)
.318 (.339)
.050 (.091)
.048 (.129)
.055 (.159)
.328 (.337)

.171 (.224)
.138 (.190)
.052 (.089)
.063 (.117)
.087 (.197)
.369 (.305)

.128 (.211)
.196 (.261)
.060 (.132)
.052 (.103)
.092 (.204)
.352 (.336)

.303 (.384)
.198 (.295)
.048 (.109)
.076(.122)
.056 (.132)
.198 (.271)

RSCC > SCC & IR > C
RSCC = IR = SCC < C

Reading Time

1.58 (.845)

1.86 (.858)

1.54 (.924)

1.65 (.939)

Learning
Pretest
Embedded
Gain Score
Essay Posttest

.290 (.149)
.645 (.167)
.024 (.226)
.275 (.125)

.313 (.161)
.650 (.189)
.099 (.226)
.303 (.151)

.279 (.145)
.649 (.138)
.059 (.250)
.255 (.129)

.303 (.133)
.722 (.170)
.151 (.191)
.338 (.152)
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Pattern of Results

RSCC > SCC = IR = C
RSCC = IR > SCC = C
RSCC = IR > SCC = C

The effect of reappraisal and situated context construction on boredom was
assessed next. There was a significant main effect of reappraisal, F (1, 203) = 5.26, MSe
= .078, partial η2= .025. Participants who used reappraisal (M = 0.168) reported
significantly less boredom than those who did not use reappraisal (M = 0.257). The main
effect of situated context construction was not significant, F (1, 203) = 0.609, MSe =
.078, partial η2= .003, with means of (M = 0.197) and (M = 0.228) in conditions with
versus without the situated context construction. However, there was a significant
interaction, F (1, 203) = 5.50, MSe = .078, partial η2= .026.
A series of planned comparisons was conducted to probe the source of the
interaction. The boredom mean in the control condition (M = 0.318) was significantly
higher than each of the three experimental conditions: IR (M = 0.138), SCC (M =
0.196), and RSCC (M = 0.198). The boredom mean for the RSCC condition was on par
with the other experimental conditions. Pairwise comparisons showed no significant
differences among the three experimental conditions. Therefore, the pattern of boredom
scores showed the following result: RSCC = IR = SCC < Control (see Table 1). Any
type of emotion regulation strategy lowered boredom scores compared with the control
condition. Clearly, the effect of these two variables on boredom is neither additive nor
multiplicative.
There were no significant main effects or interactions for frustration, confusion,
happiness, or neutral. Therefore, the attempt to target engagement and boredom was
successful and distinguishable from other learning-centered emotional states.
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There are several insights to be drawn from these findings. First, the use of
reappraisal and situated context construction were both effective tools for increasing
engagement in the online learning task. This finding is consistent with reappraisal and
situated context theories, and provides support for the facilitative reappraisal and
facilitative situated context hypotheses. Of interest is the additive effect of the combined
use of reappraisal and situated context construction on engagement. Second, boredom
was lowered the same amount by either reappraisal, situated context construction, or both
together. That is, any type emotion regulation lowered boredom compared with control.
Reappraisal and situation context construction did not have a significant effect on
frustration, confusion, happiness, or neutral. The emotion regulation strategies used in
this dissertation were selectively designed to address engagement and boredom. The
finding that the strategies yielded significant effects on only these two emotions confirms
that the manipulation was effective and that the strategies were particularly useful for the
regulation of engagement and boredom.
Reading Time. It was necessary to affirm that there were no differences in
reading time. Spending additional time attending to the material could have influenced
learning outcomes, thus making it difficult to interpret the effect of condition on learning.
Mean reading time per page (in minutes) was computed for each participant. A 2 × 2
ANOVA indicated that there was no main effect of reappraisal, F (1, 203) = 0.945, MSe
= .801, partial η2= .012, or situated context construction, F (1, 203) = 0.332, MSe = .801,
partial η2= .005, and no significant interaction, F (1, 203) = 0.473, MSe = .801, partial
η2= .002.
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Pretest Scores. It was also necessary to affirm that there were no significant
differences in prior knowledge among the four conditions. An ANOVA using condition
as the IV and pretest scores as the DV was not significant, F (3, 203) = 0.498, MSe =
.021, partial η2= .007, revealing that all conditions had equivalent prior knowledge of the
Constitution.
Learning. Scores on embedded and posttest measures were calculated for each
participant by determining the proportion of correct responses out of the total number of
questions. Participants’ accuracy on text-based questions was highly correlated with
accuracy on inference questions (r = .89). Thus, all 10 items were analyzed together
rather than analyzing text-based and inference items separately.
A 2 × 2 ANOVA was conducted to explore the effect of reappraisal and situated
context construction on embedded scores. This analysis revealed that there was no
significant main effect of reappraisal, F (1, 202) = 2.77, MSe = .028, partial η2= .014, or
situated context construction F (1, 202) = 2.59, MSe = .028, partial η2= .013, and no
significant interaction F (1, 202) = 2.12, MSe = .028, partial η2= .010. However, the
main effect of reappraisal was approaching significance (p < .10). The absence of
significant main effects may have been attributable to the fact that embedded scores were
equivalent when only reappraisal (M = 0.650), only situated context construction (M =
0.649), or no strategy (M = 0.645) was used. In contrast, when reappraisal and situated
context construction were used together in the RSCC condition, embedded scores were
substantially higher (M = 0.722). A series of planned comparisons were conducted to
further unpack this descriptive difference in embedded scores.
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Results revealed that the RSCC condition (who used reappraisal and situated
context construction) was the only condition to achieve significantly higher embedded
scores than the Control condition. The RSCC condition also achieved significantly higher
performance than participants in the IR and SCC conditions. Pairwise comparisons
revealed that there were no other significant differences on embedded scores across
condition. Therefore, the pattern of scores on the embedded measure was as follows:
RSCC > IR = SCC = Control (see Table 1). Results indicated that although there was not
a significant main effect of reappraisal or situated context construction, the combined use
of these strategies in the RSCC condition led to better performance on the embedded
measure compared to the use of either strategy alone or no strategy. Despite these
significant findings, there was no evidence of an additive or multiplicative effect.
Next, a 2 × 2 ANOVA was conducted to examine the effect of reappraisal and
situated context construction on proportional learning gains. Proportional learning gains
were computed as: (posttest – pretest) / (1-pretest). This measure assessed the extent to
which each participant increased his or her knowledge of the Constitution from pretest to
posttest. There was a significant main effect of reappraisal, F (1, 198) = 6.96, MSE =
.050, partial η2 = .034. Main effect means of the two reappraisal conditions revealed that
participants who used reappraisal (M = 0.125) achieved significantly higher proportional
leaning gains than those who did not (M = 0.042). There was no significant main effect
of situated context construction, F (1, 198) = 1.94 MSE = .050, partial η2 = .010. There
was also no significant interaction, F (1, 198) = 0.070, MSE = .050, partial η2 = .000,
revealing that there was not a multiplicative effect of these two strategies on proportional
learning gains.
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Planned comparisons revealed that the RSCC (M = 0.151) and IR (M = 0.099)
conditions achieved significantly higher learning gains than the Control condition (M =
0.024). The SCC condition (M = 0.059) did not differ significantly from Control.
Therefore, using some aspect of reappraisal was sufficient for improving learning gains
compared to control, but the use of situated context construction alone was not. The
RSCC condition significantly outperformed the SCC condition, but did not outperform
the IR condition. Pairwise comparisons revealed no other significant differences among
the experimental conditions. Thus, the pattern of results for learning gains was: RSCC =
IR > SCC = Control.
There was some evidence of a nearly additive effect because the mean learning
gains when these strategies were used together in the RSCC condition (M = 0.151) was
nearly greater than the sum of mean learning gains when reappraisal alone (M = 0.099)
and situated context construction (M = 0.059) were used.
Essay Posttest. A 2 × 2 ANOVA comparing the effect of reappraisal and situated
context construction on essay posttest scores revealed a significant main effect of
reappraisal, F (1, 193) = 7.56, MSE = .020, partial η2 = .038. The main effect means of
the two reappraisal conditions (M = 0.320) were significantly higher than the means of
conditions without reappraisal (M = 0.265). There was no main effect of situated context
construction, F (1, 193) = .134, MSE = .020, partial η2 = .001 and no interaction, F (1,
193) = 1.85, MSE = .020, partial η2 = .010.
A series of planned comparisons revealed that the essay posttest mean in the
RSCC condition (M = 0.338) was the only condition to significantly outperform the
Control condition (M = 0.275). The RSCC condition also scored significantly higher than

39

the SCC condition (0.255) but not the IR condition (M = 0.303). Pairwise comparisons
revealed there the IR condition significantly outperformed the SCC condition, but not the
control condition. Thus, the pattern of essay posttest scores was similar to the pattern of
proportional learning gains: RSCC = IR > SCC = C.
Several important conclusions can be drawn from these findings. First, results
revealed that the use of reappraisal or situated context construction alone were not
sufficient for improving performance on the embedded measure of learning. Performance
on the in-situ learning measure was facilitated only when reappraisal and situated context
construction were used together in the RSCC condition. Although the use of reappraisal
and situated context construction alone did not facilitate learning on the embedded
measure, the use of reappraisal alone facilitated proportional learning gains and essay
posttest scores. This finding is in line with previous research (Jamieson et al., Leroy et
al., 2012; 2010; Strain & D’Mello, in press) and offers support for the facilitative
reappraisal hypothesis. The use of situated context construction only, on the other hand,
did not facilitate learning. In fact, participants who used only situated context
construction performed on par with the participants in the Control condition who used no
strategy. However, there was evidence of an additive effect when reappraisal and situated
context construction were used together in the RSCC condition. These findings suggest
that in the current experiment, the use of exclusively situated context construction did not
facilitate learning unless it was paired with reappraisal. Reappraisal alone facilitated
proportional learning gains and essay posttest scores but had no significant effect on insitu learning (measured by the embedded test). When the reappraisal strategy was used
along with situated context construction, learners were given a meaningful context in
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which to ground the learning activity. As a result, performance was facilitated on both the
embedded measure. As such, the facilitative situated context hypothesis was not
supported. Situated context construction was associated with higher learning outcomes
only when it was used in tandem with reappraisal. Lastly, there was some evidence of an
additive effect of the combined use of reappraisal and situated context construction on
learning gains. Using the two strategies together in the RSCC condition yielded an effect
on mean learning gains that was on par with the sum of mean learning gains of the IR and
SCC conditions.
The Mediating Role of Emotion
Reappraisal and situated context theories suggest a plausible causal relationship
between: (a) the use of a reappraisal strategy that focuses on thinking differently about a
given emotion, (b) the use of a situated context construction that helps learners perceive a
meaningful context in which to complete the learning activity, (c) the use of a
combination of these strategies, and (d) engagement, boredom, and learning outcomes.
In the current experiment, these theories predict that the effect of condition (IR, SCC,
RSCC, control) on learning would be mediated by learners’ emotional experiences. A
mediation analysis was conducted to test the mediation of engagement and boredom
(measured by self-reported engagement and boredom on the discrete emotion measure)
between condition and performance learning outcomes (embedded scores and
proportional learning gains).
Preacher and Hayes (2004) suggest that for mediation to occur, the IV (condition)
should significantly predict the DVs (embedded scores and gain scores in separate
analyses) (Condition 1), and the mediator (engagement and boredom in separate

41

analyses) (Condition 2). When the DV is regressed on both the IV and the mediator, the
mediator should be a significant predictor (Condition 3a) but the IV should not
(Condition 3b) for full mediation. If Condition 3b is not satisfied (meaning that the IV is
a significant predictor), but the relationship between IV and DV is reduced by a nontrivial amount due to the mediator, then there is evidence of partial mediation. Due to the
relatively small sample size for this kind of analysis, a liberal one-tailed alpha was
adopted for significance testing of p < .10. Because findings tended to reveal evidence of
an additive effect on engagement and learning gains in the RSCC condition, all
conditions (IR, SCC, Control) were compared to the RSCC condition in the current
analysis. To that end, for all of the following analyses the RSCC condition was the
reference group, and was coded as 0. The remaining groups were coded as 1.
Embedded scores. First, the relationship between condition, engagement, and
embedded scores (Condition → Engagement → Embedded) was tested. There was a
significant effect of condition on the embedded test, B= -0.07, p <.01 (Condition 1).
Condition also significantly predicted engagement, B = -.16, p < .001 (Condition 2). The
effect of engagement on learning gains (when controlling for condition) was significant,
B = 0.07, p < .10 (Condition 3a). When controlling for engagement, condition was still a
significant predictor of learning gains, B = -0.06, p < .05 (Condition 3b), revealing that
there was evidence of partial mediation between condition and learning through
engagement.
Next, the relationship between condition, boredom, and embedded scores was
examined (Condition → Boredom → Embedded). There was a significant effect of
condition on the embedded test, B= -0.07, p <.01 (Condition 1). However, condition did
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not significantly predict boredom, B = .02, p > .05 (Condition 2), which suggests that
there was no evidence of mediation.
Proportional learning gains. Finally, mediation effects of engagement and
boredom on proportional learning gains were assessed. First, the relationship between
condition, engagement, and learning gains (Condition → Engagement → Learning
Gains) was tested. There was a significant effect of condition on learning gains, B= -0.09,
p <.05 (Condition 1). Condition also significantly predicted engagement, B = -.17, p <
.001 (Condition 2). The effect of engagement on learning gains (when controlling for
condition) was significant, B = 0.04, p < .10 (Condition 3a). When controlling for
engagement, condition was still a significant predictor of learning gains, B = -0.08, p <
.05 (Condition 3b), revealing that there was evidence of partial mediation between
condition and learning through engagement.
The last step was to test for mediation effects of boredom on learning gains
(Condition → Boredom → Learning Gains). Results revealed that the effect of condition
on learning gains was significant, B= -0.06, p <.05 (Condition 1). However, the
remaining conditions for mediation were not satisfied.
Taken together, these findings suggest that there was some evidence of partial
mediation in the current experiment. Specifically, engagement partially mediated the
relationship between condition and learning outcomes on the embedded measure and on
proportional learning gains, but boredom did not. As such, results from the current
experiment support the plausible causal relationship between reappraisal and situated
context construction, emotional experiences (specifically, engagement) and learning
outcomes.
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General Discussion
The effectiveness of reappraisal and situated context construction for facilitating
engagement and enhancing learning were examined in the dissertation. The guiding
theoretical framework predicted that both reappraisal (Blascovich & Mendes, 2000;
Gross & Thompson, 2007; Mendes et al., 2008) and situated context construction
(Barsalou, 2003; Barsalou & Wiemer-Hastings, 2005; Contu & Willmott, 2003; Yeh &
Barsalou, 2006) would facilitate emotional engagement and learning performance. An
open question was whether the combined use of reappraisal and situated context
construction would sustain an additive or multiplicative effect on these measures. In the
following sections, implications of the findings in the contexts of online learning and
other important contexts are assessed, and limitations and future directions are presented.
Findings suggest that the use of reappraisal was an effective strategy for
increasing engagement and decreasing boredom, and was also a useful method for
improving proportional learning gains and performance on open-ended measures of
learning (but perhaps not in-situ measures of learning). The use of a situated context
construction was effective for helping learners experience more engagement, but was not
particularly useful for improving learning outcomes when it was used on its own.
However, results revealed that situated context construction did facilitate learning
outcomes when it was paired with a reappraisal strategy.
A novel contribution of this dissertation research is the discovery that blending
reappraisal and situated context construction yielded nearly additive effects on
engagement and proportional learning gains. Findings suggest that reappraisal alone is
sufficient for facilitating engagement, learning gains and open-ended responses, as well

44

as helping learners avoid boredom. However, reappraisal that is grounded in a
meaningful context through the use of situated context construction is even more
effective at facilitating engagement, learning gains, and open-ended responses than the
use of reappraisal alone. Another novel contribution is the finding that situated context
construction in the current experiment facilitated engagement, but only affected boredom
and learning outcomes when it was paired with reappraisal.
Decades of research have demonstrated the effectiveness of situated context
construction on learning (Arts et al., 2006; Herrington et al., 2003; O’Connor &
Glenberg, 2003; Wang & Hannafin, 2005). The lack of significant effects in this
dissertation may suggest that the situated context construction strategy designed for the
experiment was not sufficiently robust to ground the learning in a meaningful or valuable
context. This possibility was explored by conducting an analysis to assess participants’
responses on a measure of perceived value that was given at the end of the experiment.
Using perceived value as a measure of “situated-ness” is defensible because situating a
learning activity involves making the learning similar to an everyday type of experience
and personally valuable or meaningful to the learner (Clansey, 2008). A 2 × 2 ANOVA
revealed a significant main effect of reappraisal, F (1, 204) = 5.15, MSe = 1.82, partial η2
= .025, revealing that participants who used reappraisal reported significantly more value
in the learning task than those who did not. There was no significant main effect of
situated context construction, which suggests that this strategy was not sufficient for
grounding the learning in a valuable context. There was the significant interaction, F (1,
208) = 5.72, MSE = 1.82, partial η2 = .025. Comparisons revealed that perceived value
did not significantly differ between the IR condition (M = 4.98) and the RSCC condition
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(M = 4.73) This finding suggests that when reappraisal was used, situated context
construction had no added effect on perceived value. There was a significant difference in
perceived value between the SCC condition (M =4.73) and Control condition (M = 4.13),
revealing that participants who used situated context construction reported significantly
higher perceived value than participants who used no strategy. Lastly, the IR condition
(M = 4.98) also reported significantly higher perceived value than the control condition.
Two conclusions can be drawn from these findings. First, the situated context
construction strategy used in this dissertation did help learners situate the learning in a
meaningful and valuable context (compared to learners who used no strategy). However,
an unexpected finding was that the situated context construction did not situate the
learning activity (in terms of perceived value) over and above the reappraisal strategy.
Future experiments should consider testing other types of situated context constructions
that are more robust.
The overarching goal of the dissertation was to examine the effectiveness of
reappraisal, situated context construction, and the combination of the two strategies for
helping learners achieve engagement and better learning outcomes. In order to synthesize
the complex pattern of results, effect sizes were computed for all key variables across the
four conditions. With the exception of arousal and valence which need to be evaluated
separately, each variable was classified into the larger category of variables it
represented. Thus, discrete self-reports of engagement and happiness were grouped in the
positive discrete emotional states category; boredom, frustration, and confusion were
assigned to the negative discrete emotional states category. The learning measures
category included the embedded measure, proportional learning gains, and the essay
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posttest. Effect sizes for each category were then obtained by computing the average
effect size of all variables within that category.
The IR and Control conditions were compared to address the facilitated
reappraisal hypothesis. Cohen’s (1992) criteria of d’s of 0.2, 0.5, and 0.8 were used to
represent small, medium, and large effects, to interpret these effect sizes. A number of
patterns emerge from the effect sizes presented in Table 2. There were small positive
effects on arousal and valence (revealing slightly more emotional engagement as reported
on the Affect Grid in the IR condition than the control condition), medium effects for
positive discrete emotional states, medium effects for negative discrete affective states,
and a small positive effect for learning. Taken together, findings suggest that IR was
associated with more positive emotion and less negative emotion, and somewhat
enhanced learning when compared to the Control condition. This finding provides some
support for the facilitated reappraisal hypothesis. Although reappraisal was beneficial for
facilitating learners’ emotional experiences (by increasing positive emotion and
decreasing negative emotion), the use of reappraisal yielded a weak positive effect on
learning outcomes.
Effect sizes between the IR and SCC conditions were calculated in order to assess
the differential effect both types of strategies sustained on the key variables. The two
conditions were generally on par in terms of their effect on emotion and learning.
However, there was a weak positive effect in favor of the IR condition on arousal and
learning outcomes. Participants in the IR condition reported slightly higher arousal (a
finding that was discussed in the Results section) and achieved somewhat higher
learning. One conclusion that could be drawn from this finding is that both reappraisal
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strategies and situated context strategies improve learning, but that reappraisal appears to
have a slight edge over situated context construction in terms of its effect on emotion and
learning.
Lastly, the RSCC and control conditions were compared to examine the combined
effect of reappraisal and situated context construction on key variables. There was a
strong positive effect in favor of the RSCC condition for positive emotional states and
learning outcomes. Indeed, effect sizes revealed that the strongest effect on positive
emotion and learning occurred in the RSCC condition when reappraisal and situated
context construction were used together. This finding suggests a synergistic effect of the
two strategies, such that emotion and learning are best facilitated when they are used in
unison.
Applied Implications
Findings from this experiment have applications for online educational
technologies whose aim is to help learners of all ages experience more engagement, less
boredom, and better learning outcomes. Many colleges and universities are rapidly
transitioning away from traditional classroom instruction and toward instructional
environments that are fully online, blended, or web-facilitated (Allen & Seaman, 2008;
Keengwe & Kidd, 2010; Sugar, Martindale, & Crawley, 2007; Urdan & Weggen, 2000,
Waits & Lewis, 2003).
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Table 2
Effect sizes (Cohen’s d) for key variables
Measure
Arousal
Valence
Pos. Discrete Emotional States
Neg. Discrete Emotional States
Learning

IR vs. C

SCC vs. C

RSCC vs. C

IR vs. SCC

.36
.12
.59
-.49
.29

-.01
.06
.43
-.30
.02

-.24
-.22
.78
-.17
.84

.37
.06
.14
-.19
.27

Note: RSCC = Reappraisal + Situated Context, IR = Instructed Reappraisal, SCC = Situated Context, C = Control. Effect
sizes larger than 0.2 sigma are in bold. According to Cohen (1992), effective sizes of 0.2, 0.5, and 0.8 denote small, medium,
and large effects, respectively.
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As the prevalence of online learning environments increases, there is a growing need to
equip learners to successfully navigate the autonomous and self-directed nature of these types of
environments. An important characteristic of good online learning environments is their ability
to support learners’ metacognitive and self-regulatory processes. This dissertation has
demonstrated that online learning environments could be augmented by implementing strategies
that combine elements of reappraisal and situated context construction whose aim is to improve
engagement and learning. Importantly, these types of strategies can be implemented and used in
the absence of a human trainer or animated pedagogical agent. Thus, such interventions can be
implemented at a very low cost and can be made available to large populations of online learners
of all ages. Importantly, the implementation of these interventions into publicly available
resources like web-based learning environments caters to the needs of traditional learners, as
well as lifelong learners who have moved away from traditional learning environments but who
are seeking self-directed learning. These learners, who are more likely to use informal
environments that lack the structure of classroom settings, could benefit from the prompting of
such strategies to help them regulate their affective experiences while they learn.
Recent advances in online learning have opened doors to information that in previous
decades was only accessible in classrooms. In spite of the obvious benefits of online learning
such as the need of less physical space, materials, and resources, there are still many barriers in
place that preclude online learning environments from being as effective as they could be. For
instance, as universities begin developing fully online or blended courses, instructors are
expected to participate in these online courses as part of their duties as faculty (Kim & Bonk,
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2006; Matsom, 2006; Nelson & Thompson, 2005; Schiffer, 2004). However, many faculty
members are hesitant to convert or transition their traditional courses to an online format. This
hesitance is typically attributed to faculty members’ perceived lack of administrative support
from their universities, lack of training on the technologies, additional man-hours, poor course
quality, and absence of useful online teaching pedagogies (Allen & Seaman, 2008; Keengwe et
al., 2009; Nelson & Thompson, 2005). In addition, online instructors feel that teaching online
courses is more challenging and less enjoyable because they feel ill-equipped to design, develop,
and instruct online courses, and to attend to online learners’ emotional, metacognitive, and social
needs (Lao & Gonzales, 2005; Lorenzetti; 2004; Wegmann & McCauley, 2008). An unfortunate
side effect of these perceptions of online learning is that instructors may be inclined to focus the
majority of their attention on designing course materials and less of their time focusing on the
emotional and self-regulatory needs of students. A possible solution to this problem is for online
learning environments to prompt and scaffold the use of effective self-regulatory strategies that
are geared toward helping learners meet their own emotional needs and achieve better learning
outcomes.
Furthermore, the ubiquity of online learning technologies has led to an increase in selfguided learning that takes place outside of colleges and universities. With the availability of so
many useful opportunities for learning online, learners must be skillful self-regulators of their
own cognitive, metacognitive, and emotional experiences in order to meet their learning goals.
Sadly, current research suggests that learners are not well-equipped to self-regulate on their own
(Azevedo, 2009; Azevedo, Moos, Johnson, & Chauncey, 2010; Winne & Hadwin, 2008;
Zimmerman, 2008). It is possible that prompting and scaffolding the use of strategies that
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incorporate features of reappraisal and situated context construction could be useful for helping
even casual learners (e.g., those who are not enrolled in an online course but are engaging in selfdirected, autonomous learning) can use on their own to increase engagement and learning.
Limitations and Future Directions
The first limitation was that the learning task might not have been sufficiently
challenging for some learners. Challenging topics such as math or physics, and more abstract
topics such as philosophy and deductive reasoning, require more cognitive resources (Paas & van
Merriënboer, 1994; Sweller, van Merriënboer, & Paas, 1998). Therefore, there is a question of
whether the beneficial effects found in the current experiment would persist during learning of
these types of challenging topics. Additional research investigating these strategies with more
challenging topics is needed to answer this question.
Second, an unforeseen limitation of this research is that the instructions given to
participants in the experimental conditions may have caused them to adopt a performance goal,
because the instructions gave them a secondary task in which to engage. If that is the case, then
perhaps the findings are attributable to the possibility that participants in the experimental
conditions were working toward achieving a goal that participants in the control condition did
not work toward. This was a potential concern that was addressed by including questions in the
in the demographic questionnaire presented at the end of the experiment about learners’
performance goals. There were no significant differences in performance goals across
conditions, F (3, 206) = .441 MSE = .634, p = .72, partial η2= .007, so there is confidence that
the role of differential performance goals in the experimental conditions was not a significant
concern.
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As previously discussed, the situated context construction strategy used in the dissertation
was not effective for grounding the learning in a meaningful or valuable context (unless it was
used in tandem with reappraisal). Effective situated context constructions often involve elements
of community, social interaction, perspective sharing, and turn taking (Barsalou & WiemerHastings, 2005; Clansey, 2008; Reeves et al., 2002). The strategy used in this dissertation
attempted to incorporate these features by prompting learners to imagine they were engaging in
the learning task in order to help their debate team win an upcoming competition. The
assumption was that imagining they were members of a debate team would activate similar
competitive, team-based events in learners’ lives, which would draw to mind a feeling of
community and social interaction. However, this research was potentially limited by the fact that
the situated context construction did not capitalize on enough features of community and social
interaction. Future research should consider designing immersive situated context constructions
that have a stronger focus on the social or cultural dimensions of the context for learning.
Lastly, a potential concern is that the type of reappraisal strategy used in the IR condition
was slightly different than the reappraisal strategy used in the RSCC condition. Specifically, the
participants in the IR condition were given instructions that involved thinking differently about
the boredom they experienced during the learning activity. This kind of reappraisal strategy
focused exclusively on reappraising the emotional experience. In contrast, participants in the
RSCC condition were instructed to engage in a reappraisal strategy that helped them reappraise
the situation, rather than their emotional experiences. That is, learners used the imagined
scenario of being involved in a debate team as a method for helping them reappraise the learning
activity as being more situated in a more meaningful and personally valuable context. It is
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possible that drawing conclusions about the facilitative effect of reappraisal + situation focus,
compared to reappraisal alone, might be premature because of the different types of reappraisal
that were used in the IR condition and the RSCC condition. However, this is not a major concern
because so many non-significant differences in emotion and learning outcomes were found
between the two conditions. Participants in both conditions reported similar levels of arousal and
valence, and achieved similar learning outcomes on the posttest and overall learning gains. These
similarities between the two conditions suggest that despite the differences in the type of
reappraisal being conducted, those two types of reappraisal sustained similar effects on emotion
and learning. Findings suggest that reappraisal of emotion (IR condition) and reappraisal of the
situational context (RSCC condition) yield similar effects on emotion and learning, but that
reappraisal of the situational context may lead to more engagement, less boredom, and better
learning on embedded measures of learning (compared to post-testing that occurs after learning
has taken place).
Concluding Remarks
In summary, findings from this dissertation offer initial evidence for the usefulness of
reappraisal and situated context construction to increase emotional engagement and to improve
learning outcomes. The findings also support reappraisal and situated context theories, which
emphasize the importance of reappraisals of emotion and constructions of the situational context,
respectively. This research serves as an initial step toward understanding the application of
various types of emotion regulation strategies in online and web-based learning environments.
Importantly, this research suggests that reappraisal may be a useful strategy for facilitating
engagement and positive learning outcomes, and that incorporating elements of situated context
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construction bolsters these effects. Future research is needed in order to determine the most
appropriate types of emotion regulation strategies in online versus traditional learning contexts.
However, this research serves as a reasonable point of departure for incorporating emotion
regulation strategies into online learning environments in order to make online learning more
effective and engaging for tomorrow’s learners .
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Appendix A
Experimental Manipulation

Instructed Reappraisal
PLEASE READ CAREFULLY, AS THIS INFORMATION IS IMPORTANT FOR YOUR
COMPLETION OF THIS TASK. Your primary responsibility during this task is to learn all you
can about the Constitution. Learning something like the Constitution can be challenging and
sometimes can be boring. Thankfully, recent research has demonstrated that reappraisal, or
thinking about something in a different way, can help you deal with boredom. When you’re
feeling bored, using the strategy of reappraisal to think differently about your emotions can help
you manage that boredom so that you can focus, feel more interested, and achieve better
understanding of what you’re reading. While you read the next few pages, try keeping this
reappraisal strategy in mind: People think that feeling bored while learning will have a negative
impact on their learning, but that is not necessarily true! Boredom is your brain’s way of letting
you know that you are not being fully engaged in the task. If you recognize that you are feeling
bored during the learning activity, you can use that opportunity to get your head back in the
game and to get re-engaged with what you’re learning. Please try to remember these instructions
and use them throughout the learning activity, as you will later be asked to report on how often
you have used this strategy throughout the task. Remember to keep in mind your primary task of
learning all you can about the Constitution.
Situated Context
PLEASE READ CAREFULLY, AS THIS INFORMATION IS IMPORTANT FOR YOUR
COMPLETION OF THIS TASK. Your primary responsibility during this task is to learn all you
can about the Constitution. Learning something like the Constitution can be challenging and isn’t
always fun. In fact, sometimes it can be just plain boring. While you learn about the Constitution,
you also have a secondary task. Imagine that you are a member of a debate team. Each month,
your team competes against other teams to see whose team has the best skills at debate. The topic
for debate changes each month. This month, the topic is: “IS IT CONSTITUTIONAL?” For this
debate, the mediator is going to describe the verdict of hypothetical court cases. Your job will be
to use your knowledge of the Constitution to defend whether the verdict was Constitutional or
not. To prepare for your debate, you have decided to try to learn as much as possible about the
rights that are given in the Constitution. The more you are able to learn, the more likely you are
to be victorious in your debate and make your team look good! Please try to remember these
instructions and use them throughout the experiment, as you will later be asked to report on how
often you have used this strategy throughout the task. Remember to keep in mind your primary
task of learning all you can about the Constitution.

Reappraisal + Situated Context
PLEASE READ CAREFULLY, AS THIS INFORMATION IS IMPORTANT FOR YOUR
COMPLETION OF THIS TASK. Your primary responsibility during this task is to learn all you
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can about the Constitution. Learning something like the Constitution can be challenging and
sometimes can be boring. Thankfully, recent research has demonstrated that reappraisal, or
thinking about something in a different way, can help you deal with boredom. One type of
reappraisal involves imagining a hypothetical situation in which the learning activity is valuable
to you. When you’re feeling bored, using this type of strategy can help you manage that boredom
so that you can focus, feel more interested, and achieve better understanding of what you’re
reading. While you read the next several pages, try using the following reappraisal strategy:
Imagine that you are a member of a debate team. Each month, your team competes against other
teams to see whose team has the best skills at debate. The topic for debate changes each month.
This month, the topic is: “IS IT CONSTITUTIONAL?” For this debate, the mediator is going to
describe the verdict of hypothetical court cases. Your job will be to use your knowledge of the
Constitution to defend whether the verdict was Constitutional or not. To prepare for your debate,
you have decided to try to learn as much as possible about the rights that are given in the
Constitution. The more you are able to learn, the more likely you are to be victorious in your
debate and make your team look good!. Please try to remember these instructions and use them
throughout the experiment, as you will later be asked to report on how often you have used this
strategy throughout the task. Remember to keep in mind your primary task of learning all you
can about the Constitution.

Control
PLEASE READ CAREFULLY, AS THIS INFORMATION IS IMPORTANT FOR YOUR
COMPLETION OF THIS TASK. Your primary responsibility during this task is to learn all you
can about the Constitution. Learning something like the Constitution can be challenging and isn’t
always fun. In fact, sometimes it can be just plain boring. Even if you do feel bored while you
learn, remember to keep in mind throughout the entire experiment that your primary task of
learning all you can about the Constitution.
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Appendix B
Embedded Test Questions and Answers
1. If a vacancy in the Senate occurs due to resignation, and the Senate is in the recess of
Legislature in any state, how does the Senate go about filling this position?
a.
b.
c.
d.

Another vote is taken in the state from which the resigned Senator came
The Executive may make appointments until the Legislature meets again
The position remains vacant until the next meeting of Legislature
Senators are not allowed to resign; they must complete their full term

2. When the President of the United States is impeached, who presides over the hearing?
a.
b.
c.
d.

The Senate
The House of Representatives
The Supreme Court
The Chief Justice

3. Which of the following powers is not a power of Congress?
a.
b.
c.
d.

To incarcerate members of the Senate and House of Representatives
To coin money
To declare war
To borrow money on the credit of the United States

4. Considering why the colonists fled England to begin a new nation on American soil, why
do you think the authors of the Constitution made it illegal for American citizens to be
granted titles of Nobility?
a. They were afraid that granting titles of nobility may grant special privileges
to some at the expense of others
b. They thought that titles of nobility made people pompous and mean
c. They felt that everyone in the new colony was noble, so granting titles of nobility
seemed pointless
d. They worried that people with titles of nobility might try to become kings

5. The Constitution declares that the President of the Senate will count the ballots in the
Presidential election and announce the new President of the United States. Who serves as
the President of the Senate?
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a.
b.
c.
d.

The current President
The current Speaker of the House
The current Vice President
The Vice President-elect

6. What do you think was the reason for requiring an individual to be at least 35 years of
age before becoming eligible to be elected President?
a. At 35 individuals are at a good median-age where they can understand the needs
of both the young and the mature
b. In the era that the Constitution was written, people who lived to be 35 were
probably in good physical and mental health
c. By the time they reach 35, most people have developed morally, ethically,
and interpersonally
d. Most people don't know how to be truly civic-minded until they reach 35

7. All of the following are powers of the President except:
a.
b.
c.
d.

Making treaties
Selecting members of the Senate
Selecting Ambassadors
Convening both the house and the Senate

8. Why do you think the Constitution states that members of the Supreme Court will not
receive a decrease in pay while in office?
a. Because upholding the nation’s laws is stressful and members don’t deserve the
additional stress of worrying about a decreased salary House of Representatives
b. Because members of the Supreme Court should be allowed to make decisions
(possibly controversial decisions) without fear of being penalized
c. Because they get paid so little that it wouldn’t be fair to decrease their salary
d. That’s not a true statement; members of the Supreme Court can receive a pay cut
while in office

9. According to the Constitution, under what circumstances can a person be accused of
treason?
a. The act must have been witnessed by 2 people and have been witnessed by a
member of the police
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b. A person must have been accused by the testimony of at least 3 witnesses and
does not need to have confessed
c. A person must have been accused by the testimony of at least 2 witnesses and
confessed in open court
d. The act must have occurred in a public place and must have been witnessed by at
least 10 people

10. What day was the U.S Constitution ratified?
a.
b.
c.
d.

September 17, 1787
September 18, 1878
November 11, 1791
November 17, 1788
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Appendix C
Pretest/Posttest Questions and Answers

1. What branch of government does Article III of the Constitution describe?
a.
b.
c.
d.

Executive
Judiciary
Supreme Court
Legislative

2. Which of the following is NOT a weakness of the original Constitution?
a.
b.
c.
d.

There was no way to settle disputes between states
The national government could not enforce treaties with other countries
The Congress could not tax to raise its own money
The national government was infringing on the rights of the individual states

3. Which power was NOT granted to the government by the original Constitution?
a.
b.
c.
d.

Establishing and regulating interstate post-offices
Settling disputes between states
Collecting taxes
Reaching a quorum

4. The original Constitution provided that the state legislatures would select:
a.
b.
c.
d.

Members of the U.S. Senate
The state court judges
Members of the House of Representatives
Their respective state governments

5. When can the writ of habeas corpus be suspended?
a.
b.
c.
d.

During rebellion or invasion
When the President decides it is necessary
During national disasters
It can never be legally suspended

6. Removal of an official by Impeachment proceedings requires:
a. Majority vote in the Senate and two-thirds vote in the House
b. Majority vote in both houses and conviction by the Supreme Court
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c. Majority vote in the House and two-thirds vote in the Senate
d. Three-fourths vote in the Senate alone

7. When the Supreme Court was first assembled, how many members did it have?
a.
b.
c.
d.

Nine
Seven
Six
Five

8. What kind of government does the Constitution guarantee each state?
a.
b.
c.
d.

A bicameral legislature and governor
A republican form of government
A Revenue-sharing funds government
The federal government cannot interfere with states' rights

9. A record of each Senator's or Representative's vote in Congress must be given if
requested by:
a.
b.
c.
d.

One-half of the members of Congress
A majority of the members of Congress
Two-thirds of the members of Congress
One-fifth of the members of Congress

10. According to the Constitution, a Supreme Court judge must:
a.
b.
c.
d.

Have a law degree
Have experience as a Supreme Court clerk
Have experience as a Federal judge
The Constitution says nothing about the qualifications of Supreme Court
judges
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Appendix D
Essay Questions and Ideal Responses
1. Why is the U.S. census conducted every 10 years?
To determine the number of representatives each state will have in the House of
Representatives. Because the amount of Representatives each state can have is dependent on the
population size, it is important that there is an accurate account of each state’s population. This
is also how state funding is determined.
2. Why was the Supremacy Clause included in the U.S. Constitution?
The Supremacy Clause established federal statutes and treaties as the supreme law of the
land. This means that states must uphold federal laws, even if those laws are in conflict with
individual states’ laws. This Clause was established so that all states would be united by one set
of laws, so that there could be unity among the states.
3. Why would the 3/5 compromise of the original constitution now be considered
unconstitutional?
The 3/5 compromise stated that slaves in each state counted as 3/5th vote for that state.
During the time of the original constitution slaves were not considered as equals, and thus were
not granted equal rights. This would not be considered Constitutional today because the
amendments to the constitution provide everyone with equal rights.

4. Why is our system of government based on the principles of federalism?
So that power can be divided between the national and state governments and that no one
branch of government can become more powerful than another. To give states more autonomy
and some power over their own affairs, but to still have a centralized government to unify the
states.
5. Imagine a situation in which a bill was proposed that allowed California to have an extra
Senator, since California has a very high population. Is this Constitutional? Why or why not?
It is not Constitutional because the Constitution declares that each state is allowed only
two Senators, regardless of the size of the population. Members of the House of Representatives
are selected according to population size.
6. In 1803, Thomas Jefferson acquired 828,800 square miles of land that previously belonged to
France. This territory became the state of Louisiana, and the purchase of this territory became
known as the Louisiana Purchase. Was this purchase of land Constitutional? Why or why not?
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No, it was not Constitutional. The Constitution never gave the President the explicit
power to purchase new territory as part of the United States. Additionally, as a part of the
checks and balances component of the constitution, the president is not permitted to claim new
territory without the consent of congress.
7. Why does the Constitution require the Senate to approve the President’s treaties?
To implement the principle of checks and balances so that no branch of government
becomes too powerful. Through this system, the President cannot make treaties without approval
from the senate, who has the right to veto.
8. Why do revenue bills originate in the House of Representatives, rather than the Senate?
Because frequent elections make members of the House more responsive to wishes of
voters. Senators, who maintain their positions for longer periods of time, may be less sensitive to
the needs of voters
9. The elastic clause, the Amending process, and judicial review are all methods by which what
can be achieved?
These methods are ways in which the Constitution may adapt or be changed according to
changing conditions. Thus, the Constitution is referring to as a “living document”, so that it
never becomes out-dated.
10. Imagine a situation in which a controversial bill was about to be passed by Congress. Several
representatives who oppose the bill refuse to attend legislature in order to keep legislature from
achieving a quorum so that a vote could be taken. In an attempt to make them return so that a
vote can be taken, the Senate issues a warrant for their arrest. Is this Constitutional? Why or why
not?
No, it is not Constitutional. The Constitution states that all members of Congress are
exempt from arrest as long as legislature is in session. While this clause seems to give unfair
rights to senators, the purpose for it is to ensure that there are enough senators in legislature at
any given time to reach a quorum to do business.
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